I. INTRODUCTION
Since the introduction of Internet technology and electronic communication in the mid 1990s, electronic commerce systems such as electronic marketplaces (eMarketplaces) have created expectations about how businesses could benefit from this new electronic environment and how they could have access to global economy [1] . The definition of eMarketplace has gone through a series of refinements and updates to take account of the changes and complexity of eMarketplace environment by numerous researchers [2, 3, 4, 5, 6, 7, 8, 9] . The emphasis of the earlier definitions of e-marketplaces was on the sharing of information between buyers and sellers (see Reference [2] ). This sharing of information can be described as the digital interaction amongst stakeholders in the eMarketplace. Rapid developments and implementation of eBusiness systems have led to geographically independent collaborative networks of interconnected stakeholders (customers, organisations, business communities, etc) in response to a business opportunity, linked by commonalities and complementarities in competences. Whilst there are successful, well-documented case studies that demonstrate the level of benefit that can be achieved from such systems, considering the level of investment; overall achievement is still relatively modest. Though many stakeholders have web sites, these usually do not figure highly in organic search results on search engines such as Google. Thus, their capability stays hidden from prospective stakeholders.
Besides providing stakeholders with the potential of accessing new markets due to ties with both local and international stakeholders, such interactions can also lead to product/service co-creation thus dramatically changing the traditional way of conducting business. In particular, regional SMEs with limited resources can take advantage of this digital interaction to participate in e-trade under better conditions than if they did so alone. However despite this promising technology, only a modest uptake of the technology by SMEs is reported [10, 11] . In fact many cases of failure to deliver promises were also reported in the literature [12] . To fully understand the reasons for the modest uptake and failures of such implementations, application of the theoretical foundations of social network theory is suggested.
The structure of the paper is as follows: in the following section we provide background on social networks and e-marketplaces, followed by three case studies from the WMCCM. This is followed by a section presenting the outcomes of the system i.e. providing improved access to existing and new market opportunities as well as enhancing collaboration amongst stakeholders to generate new opportunities. In the conclusion we summarise our findings and articulate some directions for further research.
II. THE CASE FOR SOCIAL NETWORK THEORY IN CDNs
Recently developed theory argues that knowledge is the firm's most valuable resource [13, 14] . When collaborating with external stakeholders in a CDN, knowledge is less structured and sharing of this type of knowledge (i.e. commonly defined as soft or tacit) can be more effectively attained via social networks [15] . Intuitively, firms can acquire new businesses and opportunities for developing new business venture through their track records, customer references and relationships building with all the firm's stakeholders. The values so created are in the form of social capital that arises from connective capital due to social networking of stakeholders. In the process of acquiring the social capital, tacit knowledge sharing is fundamental that lead to building of core competences firms possessed. Core competence sharing as demonstrated by the WMCCM presented in this paper is therefore inevitable for sustainable growth.
The concepts of social networks can be extended to CDNs where stakeholders in geographically dispersed regions use ICT as enablers/activators to achieve business goals. This is known as Communities of Practice (CoP) in the IT literature. A CoP consists of a relatively tight-knit group of members who know each other, work together either face-to-face or remotely via e-marketplaces, and continually negotiate, communicate and coordinate with each other directly. Reference [16] asserted that organisational members may simultaneously be members of CoP as well as members of broader occupational communities, who performed dual roles of generating local knowledge within an organisational CoP while providing linkages to knowledge and innovations outside the organisation . These inter-organisational networks are referred to as a Network of Practice (NoP) and where it is ICT enabled/activated, a NoP is called electronic-NoP (ENoP) [17] . An E-NoP is defined as "a self organizing, open activity system focused on a shared practice that exist primarily through computer mediated communication" [17] . Fig. 1 depicts the architecture that is capable of providing global interconnectivity between CoPs and E-NoPs. As shown in Figure 1 , individuals within an SME (Small to Medium Enterprise) can form CoPs and internally, they can collaborate to innovate and create value for their organisations. However, an E-NoP when implemented can provide the linkages to innovations and knowledge outside the SMEs. Another higher interpretation is that SMEs in a region form E-NoPs that in turn collaborate with E-NoPs comprising other regional SMEs. As evident from the literature (see Section I), simply investing in IT does not necessarily facilitate innovation, value creation or knowledge sharing, thus the reporting of many failures in e-Marketplace ventures. This paper seeks to provide insights into e-Marketplace failures by examining the sharing and transfer of knowledge in a successful eMarketplace.
III. THE WMCCM -AN EXAMPLE OF AN E-NOP
The WMCCM as an implementation of an E-NoP has been designed to achieve the key objective of increasing the sales by SMEs in the West Midlands generated by eCommerce. CISCO systems found that 104,000 fast tracker European SMEs are effectively using online activities to increase business, reduce operating costs and interact with customers while adding value. These SMEs are seeing their margins grow from 5-20% to 20-40% over a twelve-month period. The average Automotive SME in this region has margins of around 5%. The project aimed to achieve this sales growth by providing a B2B trading platform for the region that will: A project management group was formed with members from regional public and private bodies. They will direct and monitor project activities. The group met on a quarterly basis. Some of the bodies that have contributed to Project Management were:
• Warwick Manufacturing Group (WMG), University of Warwick, UK
• University of Wolverhampton, UK
• Accelerate (Automotive Parts Supplier, UK)
• SUN Microsystems
• Fredrick Woolley Group (Automotive Parts Supplier, UK)
• Unipart (Automotive Parts Supplier, UK)
• European Automotive Initiative Group
• SBS Coventry and Warwickshire An executive project manager was chosen from the above bodies as a champion for this project.
A. Skill requirements and development needs
A combination of technical skills, ASP, HTML, XML, SQL Server, Interface design, VB script + others, with Project management experience, knowledge of small business environment, engineering and manufacturing knowledge, and personal skills was required for this project. It is very unlikely that this will all exist in one person. Thus a balanced team comprising academics and industrialists provided both technology and academic input to the system. At the same time, access to mentoring of recruits was also available at the universities, particularly at the University of Warwick through the many senior industrialists employed.
B. Staff involved in the project
The management committee donated their time and costs as contribution in kind to the project. Four staff have been identified as necessary for undertaking the tasks identified for the project. Of these, three staff were concerned with recruiting, evaluating, data collecting, data structuring and training of the initial 500 SMEs. They were required to be familiar with engineering and manufacturing practices including sufficient understanding of the industries to accurately 'rate' companies. A senior staff member was responsible for requirements identification, technical specification and contracts for service providers to the project. A considerable number of products and services were purchased for the project, including hardware, software, integration, marketing and local area management.
C. Overall Project Management costs
Typically management costs for this type of project are of the order of 14-16% of the overall value of the project with the direct costs being less than 10% of project value. This was possible because of the considerable contribution in kind made by the partners, and their experience in such projects.
D. Functionalities of the WMCCM: 1) Competence Profiling & Search Capability
The Competence profiles form one of the key information sources within the WMCCM. These are set up using the competence profiling methodology developed by the WMCCM team. This process is crucial to enable innovative opportunities that have resulted. Searching across these profiles enable users to identify and communicate with new potential business partners within the SME community.
2) Project Collaboration Capability
A supporting infrastructure for teams participating in joint projects is provided. It consists of discrete and secure project areas hosted on the portal where the project areas support a rich set of collaboration features such as document sharing and reviewing; shared event calendars; shared discussion boards; shared contact lists; shared task lists; project news and announcements.
3) Marketplace Capability
The submission/publish/response of RFQ / RFI enquiries triggers new business opportunities available to the SME community and drives the use of the Partner Search and collaboration features described above; ultimately providing the basis for the success of the system itself.
4) Clustering Capability
The system also supports the concept of a cluster of SMEs with a common expertise, market or location. Each cluster has access to services, content tailored and targeted to their cluster's defining attributes. Each cluster is also presented as a mini-site hosted on the system.
5) Supply Chain Visibility
This provides functionality to monitor and view the status of goods or services being manufactured and delivered through the virtual partnership.
Other capabilities of the system are bazaar and auction facilities such as Small Ads capability, through which SME community members can advertise surplus goods or informally request commodities/services. Links to external e-marketplaces employed by major multinational OEMs also add value to members of the system. System management capabilities such as storage of statistical data (e.g. number of hits) and reports on this data also enable performance measurement and reporting to the users of the system.
Membership of the WMCCM is divided into two groups. The first group is members that receive bazaar and auction facilities whilst the second group is capability evaluated. Much of the functionality of the system is based on the capability evaluation. Capability evaluation focuses not on the products or services that the stakeholder can provide but rather on their core competencies. Most of the functionality in terms of team selection and partner selection is based on the capability evaluation. By focusing on the final products and services that an SME can provide, core competencies of the SME will not be fully exploited. Thus an E-NoP that acts as an e-catalogue will only serve as a clearing house for these products and services.
The main difference between this system and other eMarketplaces is that instead of being simply an ecatalogue, members are 'competence profiled' whereby their capabilities are captured in the system. By focusing on core competencies of its members, potential buyers are able to tap the previously unknown or unpublished capabilities of members thus leading to many interesting and innovative new projects and business.
As a result of SMEs taking part in the activities of the WMCCM, new opportunities as well as innovations have been generated. Last year, it had tenders feeds from a range of partners generating over 40,000 tenders in the system which allowed quick creation of networked organisations in response to these tender opportunities. By providing an independent trusted environment it allowed networked organisations to quickly respond to opportunities. It also provided a low cost, on-line collaborative working environment for its members.
Below 3 case studies are described to highlight the functionality of the WMCCM leading to implicit sharing of core competence. They are chosen due to their core competence context specific to create new businesses beyond their traditional business product specific domain.
Case Study 1 From individual capabilities to group capability
In 2004, an initiative undertaken by the West Midlands Regional Development Agency (UK) to examine the prospects for railway manufacturing predicted a three percent year on year increase in the coming decade. Discussions with the main OEMs (Original Equipment Manufacturers) from French and Canadian companies identified several areas where there was a shortage of suppliers; one of these was for passenger carriage toilet modules. From an engineering perspective, processes to manufacture a particular product or component can be identified by physical examination of the product or component. For example, in the case of the railway toilet modules, some processes are metal fabrication, plastics moulding, electrical harness design, manufacture and assembly of parts/components. It was difficult to find a single company within the West Midlands region that possessed all these capabilities. This is often the case, i.e. it is difficult to build up a supply chain with the necessary competences to accomplish a single product. However individual SMEs may possess individual competences such as painting, cutting and sheet metal bending as shown in Fig. 2 .
Fig. 2. A railway toilet module and its associated processes
Thus by focusing on competences, and not existing products, the system was able to configure a capability from local suppliers very quickly in response to a demand or need. In this case, using the partner search function, a networked organisation, with all the necessary competences was put together, and asked to build a prototype on behalf of the OEMs. They used the Collaborative Project Spaces on the WMCCM system to co-ordinate the work, thus providing immediate opportunities for local SMEs in the West Midlands region.
The innovation of this case is that by looking at end products, there was no way of meeting this need. However by looking at individual competences of CoPs in terms of engineering processes and skills, it is possible to build a local capability. It also provided an opportunity to introduce local suppliers to a market leader in the railway toilet field (in this case either Swedish or Finnish) to assist in capacity building.
In this particular case, attributes of individual SMEs are less important than its group attribute, which is enabled through bridging the link between CoPs (of the SMEs) and the E-NoP. By enabling the connection to other social networks in the E-NoP, a new business opportunity was identified.
Case Study 2 From local supplier to international supplier
Through the WMCCM, an inquiry was received from a South African Automotive industry injection moulded components supplier (in the Port Elizabeth region) regarding possible suppliers of tooling for them. This demonstrated the ability of the system to publicise competences worldwide, something that SMEs alone would find it hard to do with their own websites, because of trust and accessibility reasons. The WMCCM enabled this company to be in contact with three local partners in the West Midlands who had the capability. Eventually a local company became the main tooling provider to the South African company. The customer made the choice of moving from a Taiwanese supplier because of the capacity to use English with the provider and also because the timeline was the same. Fig. 3 depicts the outcome of the collaborative efforts between the SMEs -the injection moulding tooling.
Fig.3. Injection Moulding Tooling
This case illustrates a number of key points. Firstly SMEs need an independent trust rating and it is difficult for others to believe everything that is published on all the individual websites, to win business from afar. The university-based government funded platform provides a safe and secure environment to conduct business.
Secondly, complementary competences can exist between regions. Port Elizabeth in South Africa is a region with many automotive assembly operations but there has not been time for a full support infrastructure for the industry to be developed. On the other hand, automotive assembly in the West Midlands in the UK has been a traditional industry in the region with well established support infrastructure, but it is losing out to cheap imports and substitutes from other countries. Hence there are obvious synergies in helping connect via, a social network such as the WMCCM. In this particular example, one of the goals is for the UK tooling supplier to act as an agent for the South African injection moulders in the WMCCM region, and the reverse, the injection moulder to act as an agent for the tooling capability of the UK SME in the Port Elizabeth region.
This case study demonstrates the possibility of linking partners anywhere in the world and from there new businesses can be created to benefit those regions concerned. Even though this case study is concerned with injection moulding tooling, any types of businesses is possible. The innovation is in enabling the connection in a trusted environment in the first place.
Besides bridging the link between CoPs and the E-NoP as shown in Case Study 1, there is the potential to link to other CoPs via the E-NoP as demonstrated by Case Study 2. In this case, extending to other social networks is facilitated by the E-NoP which acts as the bridging mechanism to the outside world.
Case Study 3 From concept to virtual organisation
Another case from the WMCCM involves the formation of a virtual organisation to meet a specific customer demand. A customer enquiry for a special mountain bike was received by the system. No single manufacturer was able to meet the specifications of the mountain bike. However a virtual team of manufacturers who have different relevant capabilities was identified by the system to form a team and bid for this project. They were successful in meeting the requirements of the project from prototype to production. Due to their success in meeting the requirements of the project, this team eventually formed a company that was sold to a buyer who was interested in taking over this 'company'. This particular case demonstrated that even though a single manufacturer or CoP is unable to meet a demand, by forming virtual teams comprising individual manufacturers with specific capabilities such demands could be met through e-marketplaces like the WMCCM.
In this case study, a new social network such as a CoP is generated and an opportunity is met through the bridging of an external entity to individuals in the CoPs via an E-NoP (see Fig. 1 ).
IV. DISCUSSION
The design and implementation of the WMCCM exploited social capital for knowledge integration which is critical for digital collaborative networks. The case studies above describe how the WMCCM is viewed as an E-NoP and acts as an enabler for SMEs. Three typical questions asked by stakeholders are:
1. I need to find companies to help me do 'X' (see Case Study 1);
2. I need access to new customers and markets (see Case Study 2) and 3. I need to form a team to bid for or deliver 'X' (see Case Study 3).
E-NoPs that are mainly using the technology to display e-catalogues of their products/services will not be able to support answers to questions as illustrated above.
To address the first question, a simple directory search of existing websites may be sufficient but it misses other opportunities such as what organisations are capable of doing. In the case of the WMCCM, a competencybased search would uncover hidden opportunities for its members. This is demonstrated by Case Study 1 given above. For access to new customers and markets, a search facility provided by a search engine and automatic feeding and matching of tenders to relevant organisations are necessary. In addition, competence profiling of organisations would lead to matches besides the usual end product/service match. This opportunity is demonstrated by Case Study 2. The third question leads to opportunities for forming virtual teams enabled by the collaborative working environments provided by the WMCCM. Case Study 3 from the WMCCM describes how a virtual team was formed to address a niche market. However the above three questions are not mutually exclusive as stakeholders may be interested in combinations of these questions.
V. CONCLUSION
The WMCCM provides a breeding environment for the formation of virtual organisations. This provides opportunities to enter international markets or markets that would be otherwise unreachable. This paper utilises social network theory to describe how an e-Marketplace can act as an E-NoP. We provide empirical evidence in support of social network theory using real cases from a UK-based e-Marketplace. These cases supported the connectivity between stakeholders and the resulting virtual organisations to address non routine work, thus enabling sharing of knowledge and innovative ideas.
The WMCCM utilizes the capability evaluation of stakeholders to generate new knowledge thus creating value for stakeholders that is not possible otherwise.
Further theoretical research in the following areas is suggested:
• Critical success factors of E-NoPs need to be fully explored in terms of relationships (such as trust and cultural compatibility) between stakeholders; • Efficiency and effectiveness of clusters within the E-NoPs need to be further investigated through longitudinal studies.
• A longitudinal study is required to determine how the creation of virtual organisations will influence the core/periphery structure of the network.
An area of practical research in this field is extending the WMCCM concept to other regions of the world that are facing similar problems as the West Midlands region in the UK. Current work in this project involves exploring possibilities of linking the WMCCM to Australian SMEs and other European communities.
